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. Investigate use of Earih rotation measurements as
proxy measures of atmospheric angular
momentum in global climate change studies

« Examine role of ohacrved lenath of-day chanoces

.Observed subdecadallength-of-day changes are largely caused
by atmospheric zonalwind fluctuations

. Changes in the atmospheric zonal wind fielé induced by climate
change should therefore be reflected in the lod observations

* Study obsecrved changcs in streneth of sezconal lod signal
.Amplitude of seasonal ladsignal is correlated with SOl

* Investigate origin of thic conelation by exemining engular
momentum of NCHE P roncl winde




SEASONAL LOD VARIATIONS

Observed seasonalsignal in lod caused by zonal
atmospheric winds (to within measurement error)

.Rosen & Salstein (1 984, 1 991); Naito & Kikuchi (1990, 1991);
Rosen (1993); Dickey etal. (1993)

Table 2. Amplitude (A - in 10 ¢ see) and Phase (P) of the Seasonal Components of 1.OD
and Atimo phene Momentun Due to Winds (MW)

Annual Semi-Ar—)—nmugla_“wl
A o A ] P
1980-1986 ‘
1.OD $53.47% Jieh 2.95.83 May 4
MM M(1000-1) 13217 Feb 295.38 May “?
M {3 000-1) 49,69 Feb o 279.27 May 8

(Dickey et al., 1993)
Strength of seasonal lod signal will vary as
strength of seasonal zonal winds vary

. Zonal winds can be expected to vary as pole-to-equator
temperature gradientvariesdueloclimate change

. Thus, strength of scasonallodsignalcanbe expected to
vary in response to clithate change

« Use observations ofthe seasonal lod signal to

search for climate change-induced variations over
past 30 years

. Correlate with otherindices of climate change such as the
Southern Oscillation] Index (SOl)




SEASONAL LOD ANALYSIS

. LOO data set: COMEG2
¢« Combination of cctromctvic, LR, VI B obecivations
« Various corrections @ie applieco to the indivicduesl series in
order to make thoim consistent with cach other prior to their
combination
. Bias, rate, stated uncertasinties

.Annual term of astrometric series adjustedby applying a
constant correction to make it agree, on average, with annual

term exhibited by combination of other series during 1976-1982

¢« Spans 1962- 1982 1 4L oy intoivals

. Seasonal lod signal isolated by :
« 1) Singular Spectram Zanslysis

¢« 2) Fit for mean, end, somb-annwal, conusl tenms 1o loo
observations within ¢ «liding .5 yesr wincow

+ 3) Bandpass filter lod cerics. vsing banowidih of 0.974 cpy
centered on annvst cne semiannus! frcouencics

« All methods yicld concicient results {01 the scosonal terims

. Amplitude of seasonal termsrecovered by complex
demodulation

. Recovered amplitude of seasonalterms correlated
with Modified Southern Oscillation index (MSOI)

« MSOI defined by oifictence bheteween Danvin and Tahiti
swrface pressure in millibsr:

. Positively correlated withlod

. Search for trend inamplitude of seasonal lod terms
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AN ENSO SIGNOL IN SEQSONAL LENGTH-OF-DOY

I ANN

~r—
Q-
- —

'

t

a
e
o
<
C
¢}
pa
o
C
C
S
<
u
L
¢
1 1 i b 1
Ye} ~ o~ (@] o~ N u
o O o '] < o
I | |
(sw) AoQ jo yybuor| scuoxy
1
-
- T
N ¢
< -
— -
N - ~— _ -
0 = -
N -
L 1 1 1 Lo
© < o~ o o . «
e} o o ) « “
[
(sw) AoQg jo yybuoy seeory

<O
>

S

— TN
/ —_ - - —

N

M AN
—_——

AN A
N N T

—_

L]
()

Southern Oscillation Index (rob)

< ) o N
.
- . s
>
O
< w0
s - ~
<
—
- ~—
>
—
’
1
( —
> -
<
s
{
S~
=~
—
-
Ty e >
> < I
S ) .
Q- e —
] e —
. o
(O8] < . -~ @)
«© RS - &
- Y - o
t~ - P ]
. C - c
1 ) ~ ©
N < - w
&) > ~— S)
< e —— hel
g O
> [
| | SUS—

u -~ o~ @) o~
4 (@] O CI)
{8} @pnjdwy QO 10NUUY-—1WdSg
Madified Southern Oscillation Index (mb)
« e o 0

. — e e
~y .
{ e —
DY T
< —
- ~ ~—
I o
f O
AN 0
. oy =
- N~
e = —
Ve
~ K
>
- 3
.
< <
. -~
> ™~
<~ < I's
T . -
O > o
i Lt P —
O~ ~
a T
e P Fe
- - - <t
d < e “ e}
. h l\' [}
& \ I
0 T - C
) - O
(9N - ~ . B
i - 5 i
“t < [
1 1S
I3 [@]
(&)
1 ! 1 .
8 . o~ o o~
o O O c|)

(eun) cpop duwy Q7 [PnuULY

1970 275 S2a¥) 1Y EENY)

965

1275 93°

© 970

>
[ie)
01

189

ross et a!

(




SIDOA Ul dwli|

Gobl 066l GBol o861

-

768°0 = UOI}D|8J40D

Koo—,0—30us,

AWV PuiM |Dixo  ——

-
.
= Lo _d
-
]
e e e
s m
-
. 2 e
P IR Y
W it e

TS e
-
Fem
oM i B

o o
L
pm——— xR
-

R

[ TR

—
e
R e e

. s
S

MR~ < R
- -

(suwr) spuovesl|iw

—— i o B e e

~—

SNO LV VA AVY ANV JO'T IvAvo3ddans




SEASONAL AAM ANALYSIS

Atmospheric Angular Momentum data set: NCEP

«  Angular momentuin of the conesl winds ceicrmined by the
qlcfbaI data assimilztion cyciem of the US Netional Centers
or Environmenta! brediction (NCEFR)

* Winds integrated to top-of-model (50 mb)

¢ Data preprocessing:

* Linearly interpolate across gaps (largest gap spans 23 days)

* Form daily average of twice-per-day values

* Hesulting AAM scrics spane 1¢ years (010U 76 1o 29JUL95)
&l daily intervals

Isolate annual and semiannual AAM components

¢« Bandpass filter ALK «ctics using benowicih of 0.974 cpy
centered on annual cnd somiannual freouencics

Amplitude of annual and semiannual AAM
components recovered by complex demodulation

Correlate with Southern Oscillation Index (SOI)

« SO0l defined by normalized difictence between Darwin and
Tahiti surface precamne

¢« Monthly SOl valucs sinoothed by applvine lowpass filter
having cutoff period of /04867 + 2.0L yeie

e Cutoff period chosen to match smoothing applied to amplitudes
of annual and semiannual AAM components
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AAM of NCEP zonal winds (ms)

AAM of NCEP zonal winds (ms)
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SUMMARY

. Amplitudes of annualand semiannual components
of angular momentum of NCEP zonal winds

« Have o« been o netintin time bul vary by < much as 50%
« Have a strong auasi bic il signatoe

. Particularly strongin amplitude of annual AAM component
e Are cotrelated with 1he S0 over pasi 18 yeers

. Amplitude of annual AAMcomponent is negatively correlated
with SOl (-0.50)

. Amplitude of semiannual AAM component is positively correlated
with SOI (0.60)

. 99% significance levelfor correlation coefficient is 0.50
« Corroborates previout (00 ihe y&is
o Future activities
« Examince AAM as function of lg itude

« Examine angulat momceatom of zonet sheiospheric winds

e Stratospheric contribution to AAM important al seasonal
frequencies



